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Abstract. According to the latest versions of synthesis modeling of the Cosmic X-ray 
Background, Compton Thick AGN should represent ~ 50% of the total absorbed AGN pop- 
ulation. However, despite their importance in the cosmological context, only a few dozens 
of Compton Thick AGN have been found and studied so far. We will briefly review this 
topic and discuss the improvement in this field offered by the Simbol-X mission with its 
leap in sensitivity (E> 10 keV) of more than a factor 500 with respect to previous X-ray 
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1. Introduction cal domain the active nuclei appear very dim 

and their luminosity is comparable to that of 

Active Galactic Nuclei (AGN) emit over their host galaxies (leaving very weak indica- 

the entire electromagnetic spectrum and are tions of the presence of an AGN), while in the 

widely believed to be powered by accretion of x . ray band ( tQ 1Q keV) their selection is dif . 

matter onto a Supermassive (millions to M- ficult as eyen hydrogen column densities (N[]) 

hons solar masses) Black Hole (SMBH; |Rees! of ±e Qrder of 10 22. 10 23 cm -2 strongly reduce 

U98J)- It is now well established that the largest the flux from the nudear source 
fraction of the AGN population is obscured 

by a large amount of cold matter around the However, despite their elusiveness, ob- 

Active Nuclei that does not permit a direct scured sources are fundamental for our under- 

view to the central energy source. The identi- standing of the SMBHs history as the large 

fication of sources hosting such obscured ac- majority of the energy density generated by 

creting nuclei is a difficult task: in the opti- accretion of matter in the Unive rse seems to 

takes place in obscured AGN dFabian et alj 

Send offprint requests to: R. Delia Ceca, E-mail: Il998l) . as testified by the integrated energy 

roberto.dellaceca@brera.inaf.it density contained in the cosmic X-ray back- 
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ground (XRB: lGilli etal.l2007[ Comastri et al., 
these proceedings). Even more important, the 
recent discovery of quiescent SMBH in the nu- 
clei of non-acti ve nearby galaxies with promi- 
nent bulges ([Kormendv & Richstonel I1995L 
iMagorrian et all 1 19981) . along with the pres- 
ence of scaling relations between the cen- 
tral BH mass and galaxy properties (e.g. 
buldg e luminosity/mass and v elocity disper- 
sion. iFerrar ese & M errittl I2000T) strongly sug- 
gest that AGN are leading actors in the for- 
mation and evolution of galaxies and, in gen- 
eral, of cosmic structures in the Universe (see 
Begelman 2004 and references therein). 

For absorbed AGN having column den- 
sities up to few times 10 23 cirT 2 XMM- 
Newton and Chandra have already produced 
(and are still producing) a wealth of use- 
ful data up to ~10 keV that can be used to 
evaluate their statistical properties as a func- 
tion of cosmic time (e.g. |L a Franca et al.ll2005[ 
iMueller & Hasingerl 120071 Delia Ceca et al., 
in preparation). On the other hand, the situ- 
ation is almost completely unconstrained for 
the absorbed sources having Nh in excess of 
~ 10 24 cm 2 (the so called Compton Thick 
AGN), whem the matter is optically thick to 
Compton scattering. According to the latest 
versions of synt hesis modeling of the XRB 
dGillietaUl2007h . these sources should repre- 
sent ~ 50% of the total absorbed AGN popu- 
lation but only a few dozens of them (mostly 
local) have been found and studied so far. 

We will briefly review here what do we 
know about the Compton Thick AGN Universe 
and which is the improvement offered by the 
Simbol-X mission. A review of several aspects 
of the Compton Th ick AGN field can be found 
in IComastril (120041) . Throughout this paper we 
consider (ff o ,Q M ,Q A )=(70,0.3,0.7). 



2. The Compton Thick AGN Universe 



is called mildly Co mpton Thick (a good ex- 
ample is NGC 4945. lGuainazzi et alJl2000L see 
also section 3 for a typical X-ray spectrum). 
On the contrary, if the absorbing column den- 
sities is close or above 10 25 crrT 2 , then the X- 
ray photons cannot escape even in hard X-rays, 
being trapped in the matter, downscattered to 
lower energies and eventually destroyed by 
photoelectric absorption; the X-ray spectrum 
is hence depressed over the entire X-ray en- 
ergy range. In this case the source is called 
heavily Compton Thick; a well kn own exam- 
ple is NGC 1068 dMatt et al.lll997b . The pres- 
ence of Compton thick matter may be inferred 
through indirect arguments, such as the pres- 
ence of a strong Iron K„ line complex at 6.4 - 7 
keV and the characteristic reflection spectrum 
(having the emission peak above 10 keV). It is 
thus clear that hard X-ray data above 10 keV 
are fundamental to unveil and study Compton 
Thick AGN and to have a real and unbiased 
census of SMBH in the Universe. 

Our present knowledge of the Compton 
Thick AGN universe is mainly based on few 
bona fide Compton Thick sources. In Table 1 
we have reported all the 18 AGN so far identi- 
fied as Compton Thick sources (to our knowl- 
edge) thanks to observations above 10 keV 
with BeppoSAX, INTEGRAL, SWIFT/BAT 
and SUZAKUQ; their position in the luminos- 
ity redshift plane is shown in FigQ] 

All the objects are at z< 0.05 and the large 
majority are relatively low luminosity (< 10 43 
erg s" 1 ) sources, a clear consequence of the 
flux limit above 10 keV (~ 10~ n erg crrT 2 s ) 
of the X-ray missions carried out so far. Nine of 
the Compton Thick sources belong to well de- 
fined and complete samples selected above 10 



keV ( e. g.lSazonov et al. 2007, Beckmann et al. 



2006, iBassani et al.1 120061 iMarkwardt et al 
2005), while the remaining 9 sources come 



The Compton Thick AGN may be separated 
into two classes. If the absorbing column den- 
sity is below a few times 10 24 cirT 2 , a signifi- 
cant fraction of the the high energy (E> 1 keV) 
photons can escape after one or more scatter- 
ings, allowing the nuclear source to be directly 
visible above 10 keV. In this case the source Co mastril {20041) 



from specific pointed observations of objects 
selected at other wavelengths. Finally only 
4 heavily Compton Thick AGN (NGC 1068, 
NGC 7674, NGC 3393 ed NGC 4939) have 
been detected so far above 10 keV. 



1 Table 1 and Table 2 are an updated version 
of the list of C ompton Thick AGN discussed in 
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Table 1. Bona fide Compton Thick AGN detected above 10 keV fl 



Name 


z 


Opt.Class. 


N H 
(10 22 cm" 2 ) 


L°g^lO-40teV 

erg s" 1 


L°g/2-10feV 

erg cm" 2 s" 1 


EW Fe 
(eV) 


Ref. 


Circinus 


0.0014 


Sy2 


430 +4 ° 


41.90 


-10.85 


2310 +i20 

J -260 

900 +m 

7 " -300 


6,2,3,4,7,24 


M51 


0.0015 


LIN/Sy2 


560 +40 ° 

Ju -160 


40.76 


-12.47 


19 


NGC 4945 


0.0019 


LINER 


220 +3 ° 


42.30 


-11.27 


~ 1300 


12,3,2,4 


NGC 1068 


0.0038 


Sy2 


>1000 


>41.71 


-11.41 


-3100 


1,2,3,4,5, 


NGC 3079 


0.0038 


LIN/Sy2 


1000+™° 


42.10 


-12.42 


2400+ 2900 
"""-ism 

570 +570 

-120 


20 


NGC 7582 c 


0.0053 


Sy2 


160!| 

ioi:« 


42.61 


-10.71 


22,10 


SWIFT060 1.9-8636 


0.0062 


Gal 


41.92 


-11.96 


1060 +r6 ° 

-160 


25 


ESO138-G01 


0.0091 


Sy2 


~ 150 


42.52 


-11.74 


1700 +4 "° 


4,14 


NGC 5728 


0.0094 


Sy2 


210 +20 


43.04 


-11.82 


480!] 

636 +1 * 

526^ 


23, 10 


NGC 4939 


0.0104 


Sy2 


>1000 


> 42.63 


-11.85 


21 


NGC 3690 


0.0110 


HII 


9^9+139 
AJ -56 


42.84 


-11.95 


16,17 


NGC 3281 


0.0115 


Sy2 


196 +2 ° 


43.17 


-11.54 


18,2,10 


Tol 0109-383 


0.0116 


Sy2 


350 + ™ 


42.63 


-11.80 


~ 1360 


13,14 


NGC 3393 


0.0125 


Sy2 


>1000 


> 42.85 


-12.41 


1400 +70 ° 


21,5 


MKN3 


0.0134 


Sy2 


127 +24 


43.51 


-11.19 


997+306 


9,10,3,2,4,7 


NGC 6240 


0.0243 


LINER 


218 + ^ 


44.26 


-11.71 


1580"* 
900!^ 


7,8 


NGC 7674 


0.0289 


Sy2 


>1000 


>43.34 


-12.30 


11 


MKN 231 


0.042 


BAL QSO 


-200 


43.7-44.3 


-12.15 


~ 250 


26 



Refere nces: (DlMatt et all dl997l): ( 2) ISazonov et all d2007l) : (3)|Beckmann et al. (2006); (4) Bassani et al 



200fj) : (5) iLevenson et all d2006l) : (6) iMatt et all dl999h : (7) | Bassani et alJ dl999h; (8 ) [Vignati et al 



1999T): (9) ICappi et alj dl999l); (10) iMarkwardt et all d2005h: (11) iMalaguti et alj dl998h; (12) 
iGuainazzi et alJd2000h: (13)llwasawa et al.ld200ll): (14)ICollinge & Brandl d2000h: (15)lFranceschini et alJ 
d200d): (16) iDella Ceca et al.1 d2002h~(17 ) iBallo et alJ d2004h; (18) IVignali & Comastril d2002h; (19 ) 
iFukazawa et alj d200lh: (2 0) llvomoto et al.l d200lh; ( 21) lMaiolino et al. dl998h : (2 2) iTurner et al.1 d2 000 ) ; 
(23) IComastri et al.l 42007): (24) llwasawa et al.1 d 19971) : (25) IUeda et al.1 d2007t) : (26) lBraito et alj d2004l) . 
Table notes - 

" We have not considered here the Compton Thick AGN candidate IRAS 09104+41 09 (a type 2 QSO 
at z= 0.442). The Compton Thick nature of this object had been previously suggested 1 Franceschini et all 
2000) by a mar ginal (~ 2.5cr) detect ion in the 15-50 keV energy range and recently re-discussed (and not 
confirmed) bv lPiconcelli et alj d2007l) using XMM-Newton data; 

b The 10-40 keV luminosities have ben computed assuming a power-law spectral model with photon index 
equal to 1.9 and, for the mildly Compton Thick AGN have ben corrected for absorption. For the sources 
having Nh > 10 25 cm" 2 this correction is not possible and the computed luminosities are a lower limit to 
the intrinsic ones; 

c This source has been recently investigated by Piconcel li et al.l d200 7b) using XMM-Newton data. The 
XMM-Newton spectrum of the nuclear source is very complex (a combination of a midly absorbed, N H ~ 
10 24 cm" 2 , power-law and a pure reflected component both obscured by a column density of ~ 4 x 10 22 
cm" 2 ) also showing dramatic spectral changes. 



At the few bona fide Compton Thick 
sources reported in Table 1 we may add the 
Compton Thick AGN candidates, for which 
we have observations only below 10 keV. From 



these observations, the heavily absorbed ac- 
tive nature of these sources is suggested by 
the presence of a strong (EW > 500 eV) 
Fe emission line, a characteristic property of 
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Fig. 1. Position in the luminosity-redshift plane 
of the 18 bona fide Compton thick AGN detected 
so far above 10 keV to our knowledge. The arrows 
mark the heavily Compton thick sources for which 
even the measured luminosity above 10 keV repre- 
sents a lower limit to the intrinsic ones. The dashed 
lines represent the flux limit (10-40 keV energy 
band) of lCT 11 , 10~ 12 and lO" 13 erg cnr 2 s" 1 . The 
filled circles mark the objects belonging to complete 
and well defined survey programs, while the open 
circles mark the sources coming from pointed ob- 
servatios of objects selected at other energies. The 
shaded area enclose the discovery space offered by 
the Simbol-X mission regarding the spectral investi- 
gations of Compton Thick AGN (see section 3). For 
MKN 231 we have used a (10-40 keV) luminosity 
of 10 44 erg s- 1 . 



the Compton Thick AGN population. The 
Compton Thick AGN candidates identified so 
far in this way are reported in Table 2. We note 
that for these sources (almost all at very low 
redshift) we lack the coverage above ~10 keV, 
thus we are unable to confirm the presence of 
an absorption cut off in the hard X-ray domain; 
only a conservative lower limit on the intrinsic 
Nh and nuclear luminosity can be placed. 

About 30-50 Compton Thick AGN candi- 
date have been also selected in the Chandra 
deep fields on the basis of (poor quality) X- 
ray and optical data (e.g. iTozzi et al] 120061 
lAlexander etafl 120031) and a few objects 
have been selected using the Sloan Digital 



Sky Survey (IVignali et al.ll2006l) : a few other 
candidates have been recently selected us- 
ing X-ray data combined with Spitzer data 



(e.g. iPolletta et all 120061 iDaddi et alJ 120071 



iFiore et alJ 120071) 7 We stress again that also 
for the Compton Thick candidates from the 
Chandra Deep fields and/or from Spitzer the 
intrinsic absorption column density and the in- 
trinsic luminosities are unconstrained. 



3. The Simbol-X view of Compton 
Thick AGN 

The Simbol-X mission is expected to have a 
leap in sensitivity in the 10^4-0 keV band of 
more than a factor 500 with respect to previous 
X-ray missions. 

To evaluate the impact of this mission on 
the studies of Compton Thick AGN at cos- 
mological distances we have run spectral sim- 
ulations using the satellite configuration and 
response files as reported in the notes posted 
in http://www.iasfbo.inaf.it/simbolx/faqs.php 
(March 28th, 2007 version). 

To this purpose we assumed an adequate 
template of Compton Thick AGN. The adopted 
spectral model was a combination of the fol- 
lowing components: a) a primary power-law 
component filtered by an absorbing column 
density Nh > 10 24 cirr 2 ; b) a scattered compo- 
nent having a scattered efficiency of ~ 1%; c) 
a reflected component which accounts for few 
percent of the total unabsorbed flux in the 2-10 
keV energy range and d) an Iron line complex 
(Fe lines at 6.4 and 6.97 keV) having an ob- 
served EW ~ 1 keV and a line ratio fixed from 
the atomic physics. All these spectral com- 
ponents are commonly observed in Compton 
Thick AGN (e.g the recent SU ZAKU observa- 
tion o f NGC 5728 discussed in lComastri et alJ 
120071) . 

In Fig. |2] [3] and [4] we report three sim- 
ulations (100 ksec each) corresponding to a 
midly Compton Thick AGN (Nh ~ 3 x 10 24 
cirr 2 ) having /io-40fev ~ 10 -11 , ~ 10~ 12 and 



10 erg cm 



-2 s -l 



while in Fig. [5] we show 



2 The Simbol-X mission and its main scientific 
objectives are discussed in the F. Ferrando and F. 
Fiore contributions at this meeting. 
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Table 2. Compton Thick AGN candidates detected below 10 keV 



Name 


z 


Opt.Class. 


N„ 
(10 22 cm- 2 ) 


Log/ 2 _ 10 fei/ 
erg crrT 2 s" 1 


erg s 


EW Fe 
(eV) 


Ref. 


NGC 1386 


0.0029 


Sy2 


>100 


-12.62 


39.65 


2300!|™ 
1900 +1 ™ 


5.2 


NGC 5643 


0.0039 


Sy2 


>1000 


-11.95 


40.57 


5 


NGC 1365 * 


0.0055 


Sy2 


>100 


-12.03 


40.79 


2ioo! 2 r 


17 


ES0 428_G14 


0.0057 


Sy2 


>150 


-12.42 


40.44 


1600 -5«fi 


2 


NGC 2273 


0.0062 


Sy2 


>1000 


-12.00 


40.93 


2490!™ 


5 


NGC 5347 


0.0078 


Sy2 


>100 


-12.66 


40.47 


1300!™ 


2,13 


IC 2560 


0.0097 


Sy2 


>100 


-12.44 


40.88 


3600!|™ 


7 


NGC 4968 


0.0099 


Sy2 


>160 


-12.82 


40.51 


3000![™ 


1 


UGC 2456 


0.0120 


Sy2 


90tf 


-12.44 


41.06 


1000!™ 


1 


IC 3639 


0.0110 


Sy2 


>1000 


-12.46 


40.97 


3200!§; 


4 


MKN 1210 


0.0135 


Sy2 


>100 


-11.89 


41.72 


820!|o 


6 


NGC 5135 


0.0137 


Sy2 


>100 


-12.80 


40.82 


1700™ 00 


1 


NGC 591 


0.0152 


Sy2 


>160 


-12.70 


41.01 


2200!™ 


1 


IC 4995 


0.0161 


Sy2 


>160 


-12.54 


41.22 


1700!™° 


1 


UGC 1214 


0.0172 


Sy2 


>160 


-12.55 


41.27 


1300 + ™ 


1 


NGC 6552 


0.0262 


SY2 


>100 


-12.22 


41.97 


-900 


6,14 


NGC 7212 


0.0266 


Sy2 


>160 


-12.16 


42.04 


QQQ+200 


1,2 


MKN 266 


0.0279 


Sy2 


>100 


-12.25 


41.99 


~ 575 


16 


UGC 5101 


0.0394 


LINER 


140!'° 


-12.21 


42.34 


4 j n+270 
* 1 -240 


8,9 


IRAS 19254-7245 


0.062 


HII 


>ioo 


-12.62 


42.33 


2000!™ 


10 


S5 1946+708 


0.1010 


NELG 


>280 


-12.28 


43.11 


isoo!!™ 

7Q9+1151 

' 7Z "-4Q3 


3 


XID 2608 


0.125 


Sy2 


>150 


-13.29 


42.29 


12 


IRAS00182-7112 


0.327 


LINER 


>100 


-12.82 


43.70 


ni Q+460 


18 


IRAS F15307+3252 


0.93 


Sy2/QS02 


>100 


-13.46 


44.01 


>2000 


11 


CDFS 202 


3.7 


Sy2/QS02 


>1000 


-14.56 


43.85 


1 185!^22 5 


15 



References: (11 iGuainazzi et al.1 d2005ll; (2) iLevenson et all d2006ll; (3) IRisaliti et all d2003h : (4) 
Risaliti et all dl999h: (5) iMaiolino et alj dl998h : (6 1 iBassani et all dl999h : (7 1 Wasawa et all d2002h ; (8) 
Imanishi et alJ J2003T) : (91 iPtak et alj d2003ll; (1 01 iBraito et alj d2003l); (11) llwasawa et all <2005j): (12 1 
Mainieri et aTld2006h: ( 131 IRisaliti et al.1 dl999bh: ( 14l lRevnolds et alJ fl994h: (15llNorman et al.1 OOOll ; 

(161 IRisaliti et alJd2000h : (171 llyomotoetaL ( 19971; (18l TNandra & Iwasawa d2007h . 

Table notes - " Observed luminosity (i.e. not corrected for absorption); b According to|Risaliti et all d2005ll 
this source shows rapid Compton-Thick/Compton-Thin transitions. 



a 100 ksec Simbol-X simulation of a heav- 
ily Compton Thick AGN (N H > 10 25 cnr 2 ) 
for which we see only the reflected component 
and the Fe line complex. These simulations are 
briefly discussed below along with some con- 
siderations. 



3.1. fm-wkev ~ 10 11 erg cm 2 s 1 

The simulation reported in Figj2] corresponds 
to a Compton Thick AGN with a Lio-40jttv ~ 
10 45 erg s- 1 at z~0.2. With a Simbol-X ex- 
posure of 100 ksec we should accumulate 
~ 11000 net counts from the Macro Pixel 
Detector (MPD) and ~ 8000 net counts from 
the Cd(Zn)Te detector (CZT). The analysis of 
these data shows that the Nh will be deter- 
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unfolded spectrum 



T MPD_ogn45_z02,fgk15 CZT_ggn45_z02.fgk1 5 




channel energy (keV) 



Fig. 2. Simulated 100 ksec Simbol-X observa- 
tion for a midly Compton Thick AGN (N H ~ 3 x 
10 24 crrT 2 , spectral model as described in the text) 
with /io-40jtev ~ 10~" erg cirr 2 s _1 . In particu- 
lar this simulation corresponds to a source with a 
iio-40tev ~ 10 45 erg S"" 1 at z~ 0.2. 



mined with an accuracy (90% confidence er- 
ror) of ~ 5%, while the intrinsic luminosity 
will be determined with an accuracy of ~ 10%. 
Furthermore the positions and the normaliza- 
tions of the Fe lines will be measured with an 
accuracy of few % and 15%, respectively. 

We should be able to accumulate X- 
ray spectra of such a quality in the local 
Universe (z<0.02) for Compton Thick AGN 
with Lio-4ot e v ~ 10 43 erg s" 1 and up to z=0.2 
for Compton Thick AGN with Lio_40fev ~ 10 45 
erg s^ 1 (see the line corresponding to ~ 10~ n 
erg cm 2 s" 1 in Fig . |TJ . According to the CXB 
synthesis models (see Comastri et al., these 
proceedings) ~ 40 Compton Thick AGN at 
\b\ > 20" above this flux limit are expected. 
Possible Simbol-X targets with this flux are ob- 
viously the well known Compton Thick AGN 
reported in Table 1 as well as Infrared Bright 
Local Galaxies, that can host Compton Thick 
AGN which are at the present optically elusive 
(so not identified yet, see e. g. the case of Arp 
299. lDella Ceca et al]l2002tlBallo et alJl2004h . 

3.2. f W -A0keV ~ 10" 12 erg crrT 2 s _1 

A 100 ksec simulation of a Compton Thick 
AGN with a Lio-^itv ~ 10 45 erg s" 1 at z~ 



t MPD_oqn45_z05.fokl 5 CZT_ogn45_z05.fQk1 5 
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Fig. 3. As figure 2 but for one object having 
/io-40fev ~ 10~' 2 erg cm -2 s~ ] , corresponding to 
a source with a Lio-40feV ~ 10 45 erg s at z~ 0.5. 

0.5 is shown in Fig. [3] (f\o-40keV ~ 10~ 12 
erg cirr 2 s" 1 ). About ~ 1500 MPD net counts 
and ~ 800 CZT net counts will be accumulated 
allowing us to determine the Nh and the intrin- 
sic luminosity with an accuracy of ~ 10% and 
~ 20%, respectively. The positions and the nor- 
malizations of the Fe lines will be measured 
with an accuracy of few % and ~ 40%, respec- 
tively. 

X-ray spectra of this quality are expected 
for Compton Thick AGN with Lio_4o,tev ~ 10 45 
erg s _1 up to z~ 0.5, and according to the 
CXB synthesis modeling ~ 1500 Compton 
Thick AGN at \b\ > 20° are expected above 
~ 10~ 12 erg cm -2 s" 1 . Possible Simbol-X tar- 
gets are some of the candidate Compton Thick 
AGN listed in Table 2, Infrared Bright Local 
Galaxies and well known Ultra Luminous 
Infrared Galaxies (U LIRGS, see e.g. th e case 
of IRAS 19254-7245. lBraito et al.ll2003l 

3.3. fw-40kev ~ 10~ 13 erg cm" 2 s _1 

A Compton Thick AGN with a Ln^o^y ~ 
10 45 erg s" 1 at z~ 1.5 should appear as shown 
in Fig.|4](/,o-4(fev ~ 10~ 13 erg cm" 2 s" 1 ; ~ 
350 MPD net counts; ~ 150 CZT net counts). 
The intrinsic Nh will be determined with an 
accuracy ~ 20 - 40%, while the intrinsic lumi- 
nosity will be determined within a factor 2. 

A few million of Compton Thick AGN 
(\b\ > 20°) are expected at this flux limit 
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unfolded spectrum 
MPD_agn4-5_z1 5.fak1 5 CZT_agn45_z1 5.fak1 5 




channel energy (keV) 



Fig. 4. 

/lO-40fcV 

a source with a Lu 



As figure 2 but for one object having 
~ 10~ 13 erg cm~ 2 s~' , corresponding to 



10 45 ergs" 1 atz~ 1.5. 



unfolded spectrum 
MPD_agn45r_z05.fak15 CZT_agn45r_z05.fak1 5 



I 


- 







«- 1 10 100 

channel energy (keV) 

Fig. 5. Simulated 100 ksec Simbol-X observation 
for a heavily Compton Thick AGN (spectral model 
as described in the text) corresponding to a source 
with a Lio-40fav ~ 10 45 erg s -1 at z~ 0.5. 



and possible Simbol-X targets are the can- 
didate Compton Thick AGN s elected from 
the Spitzer/Hershel surveys (e.g.lPoiletta et all 
120061, iDaddi et al]|2007l [Fiore et al ll2007l) and 
some of the faintest ULIRGS. 

3.4. Heavily Compton Thick AGN 

Finally in Fig[5]we show a simulated 100 ksec 
Simbol-X spectrum for a heavily Compton 
Thick AGN corresponding to a source with an 
intrinsic luminosity Lio-^fey ~ 10 45 erg s _1 at 

z~ 0.5 (/io-40feV ~ 7 x 10_14 er § cmrl S_I I ~ 
250 MPD net counts; ~ 100 CZT net counts). 
Deeply buried sources like NGC 1068 can be 
investigated up to cosmological distances. 

4. Conclusions 

The Compton Thick AGN universe is practi- 
cally a new field in high energy astrophysics 
since very few Compton Thick AGN (mostly 
in the local Universe) have been found and 
studied so far. The Simbol-X mission, with its 
improved sensitivities above 10 keV with re- 
spect to previous satellites, is expected to open 
this field to detailed investigation up to cosmo- 
logical distances (z ~ 0.5 - 1.5). 
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